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Thermal control design and experiment for laser

communication equipment

Meng Henghui, Geng Liyin, Li Guoqiang

(Beijing Key Laboratory of Space Thermal Control Technology, Beijing Institute of Spacecraft System Engineering,
Beijing 100094, China)

Abstract: Laser communication equipment, with large communication capacity and high-speed transmission,
designed for advanced optical communication, has broad application prospects. Owing to ensure
communication quality, high temperature stability and equality are required, and outside satellite parts are
running in two dimensions to obtain signals in a wider range, bring challenge to thermal control. The design
project was based on work characteristic of the equipment and the rule of outer space thermal environment,
and a way to thermal control was proposed. Passive method and active method were carried for thermal
design, and thermal design of running units, large power units cooling, radiators design, and precision
temperature control design, four aspects were presented. According to the state of thermal design, a thermal
balance experiment was investigated under low and hot cases, and the results prove the thermal design
correct, and bring a way to thermal control for the equipment with high heat flux and running parts.
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Tab.1 Heat dissipation distribution(Unit: W)

Tracking capture

Parts Rest  Prepare and Notes
communications
APD 0 2 2 Still/Inside
CCD 0 1.2 1.2 Still/Inside
LD 0 1.33 % 1.33 % Still/Inside
Rolling axis 0 1 1-8A Running/Outside
Azimuth axis 0 1 1-8A Running/Outside

.k LD R JEAE 26 CTUL T I, & #5448 1.33 W5 5 T 26 CTHY,
N TEC 14 #8052, ke S48 8 1T e ik 8 W

A 255 Or Rl AR S T ARRE A ML A SRR 5 e Sl L T T
BRMFENEW,

R2KXBEFERESRITR

Tab.2 Special parts temperature requirement

Parts Temperature requirement Unevenness
Optical plate 23+3C <+2C
Telescope 23+3C <x0.8C
Rolling axis 10~45TC <+2T
Azimuth axis 10~45TC <+2T

APD 22+4C -
CCD 22+4C -
LD 22+4C -
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Tab.3 Experiment cases
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Tab.5 Temperature uniformity data(Unit:°C)

Thermal-
Heat flux . Boundary ~ Work
Case name .. optical .. Notes
condition condition mode
property
Beginni N
Low case  Oct.15 cemmnE ¢ ° Steady
of life operation
End of 30 mi
Hot case  Jun.21 ne o 25C T Transient
life /orbit
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Tab.4 Temperature data(Unit:C)

Code Name Requirement Low case  Hot case
S1 Rolling axis 1 10-45 17.01  16.94-17.49
S2 Rolling axis 2 10-45 14.04  13.88-14.53
S3 Azimuth axis 1 10-45 17.69  17.53-17.68
S4 Azimuth axis 2 10-45 16.51  16.50-16.76
S6 Telescope 1 23+2 21.32  21.82-22.99
S7 Telescope 2 23+2 22.41  22.82-22.92
S8 Optical plate 1 23+3 20.53  22.65-22.82
S9 Optical plate 2 23+3 21.50  22.05-22.47
S10 Optical plate 3 23+3 21.54  22.00-23.96
S11 Optical plate 4 23+3 21.67  22.33-22.83

RDI11 LD top surface 22:+4 20.91  21.91-24.11

RDI12 LD side face 22+4 21.00  21.85-23.67

RD13  APD top surface 22+4 20.94  21.80-24.62

RD14 APD side face 22+4 21.02  21.70-23.10

RD15 CCD top surface 22+4 19.17  21.31-23.54

RD16 CCD side face 22+4 18.83  20.84-22.41
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Name Requirement Low case Hot case
Rolling axis <+2T 1.48 1.48-1.53
Azimuth axis <+2T 0.59 0.46-0.51

Telescope <=+0.8 0.54 0.03-0.5
Optical plate <+2T 0.50 0.30-0.57

E - TR 3l il 3 AN 25 5] JEE s abs(S1-S2)/2
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Fig.4 Temperature distribution of heat parts (hot case)
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